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A study was conducted of travelers' diarrhea in a United States which lasted approximately 10 days with pre-deployment units
military population on deployment in Cairo, Egypt, during July arriving several weeks in advance, presented an opportunity
and August 1987. Acute diarrhea requiring medical attention de- to conduct a surveillance study of travelers' diarrhea in a large
veloped in 183 (4%) of 4,500 troops. A possible etiologic agent was military population. The clinical, epidemlological, and micro-
identified in 49% of all diarrhea cases. Enteric pathogens associ-
ated with cases of diarrhea included: Enterotoxigenic Escherclia biological characteristics of acute diarrhea in this U.S. military
coli (17% ST-producers, 13% LT-producers, and 3% LT/ST-pro- population were investigated at the United States Naval Medi-
ducers); Shigella (9%); Campylobacter spp. (2%); Salmonella (2%); cal Research Unit No. 3 (NAMRU-3), Cairo, Egypt. Risk factors
and Vibrio cholerae non-01 serogroup (2%). Other enteric patho- associated with the development of diarrhea and in vitro anti-
gens isolated from one episode each of diarrhea included Aero- biotic susceptibility patterns of bacterial enteropathogens were
monas hydrophila group, Plesiomonas shigefloides, and Bacillus also determined.
cereus. Yersinia enterocohtica, enteroinvasive E. coli, intoxica-
tions by Clostridium perfringens and Clostridium difficile, and
pathogenic enteric parasites were not found in any of the 183 Materials and Methods
patients with diarrhea. A survey of military personnel not request-
ing medical care indicated that up to 40% of troops may have had Study PopuLation
diarrhea during this deployment. Acute gastroenteritis is a poten- A total of 4,500 United States military troops, representing
tial cause of substantial morbidity in U.S. military personnel de- the four armed services, were monitored for gastrointestinal
ployed to Egypt. illness during a 40-day period from July 14 through August

22, 1987. Daily rounds were made of the aid stations and rapid
Introduction deployment medical force (RDMF) units to insure that all mili-

t has been estimated that over 100 million travelers experi- tary personnel seeking treatment for diarrhea and fitting the

I ence diarrhea each year.' Symptoms often start within 72 case definition were included in the study. A case of diarrhea
hours ofiarrivalea ne destton. Lftntate, sth 7 was defined as three or more unformed stools or two unformedhours of arrival at a new destination. Left untreated, most stools accompanied by nausea, vomiting, or tenesmus within

infections resolve within several days, but 40% of travelers a ompaniod by nauld vot or tribu t in

with diarrhea must adjust their travel plans and another 30% a 2od i c an2

require bed rest.' Acute gastroenteritis has also been found to existing condition.
personnel. 2  Of the 4,500 troops, 183 reported to aid stations or an RDMF

be a significant health risk for American military pfor treatment of diarrhea. Stools or rectal swabs were collected
During July and August of 1987, a joint military operation from those reporting for treatment, and an epidemiologic ques-

between the United States and Egyptian Armed Forces was tionnaire was completed on each case. Serum samples were
conducted in the desert area southwest of Cairo. The operation, obtained from patients with fever accompanied by diarrhea. In

addition, 26 comparison stool samples were collected from
From the United States Naval Medical Research Unit No. 3, Cairo. Egypt. asymptomatic troops without diarrhea. Lastly, epidemiologic
0 U.S. Naval Medical Research Unit No. 3. Cairo, Egypt, FPO New York questionnaires were distributed to a grab-sample of 163 troops

09527.
+ U.S. Naval Medical Research Unit No. 2. Manila, the Philippines, APO who did not seek medical treatment for diarrhea to evaluate

San Francisco, CA 96528. their Illness status and risk factors for the development of
* U.S. Naval Medical Research Institute, Bethesda, MD 20814-5055. diarrhea.
* Naval Medical Clinic. Quantico, VA 22134.
I Command and General Staff College, Bldg 111, Section lB. Fort Leav- Bacteriology

enworth, KS 66027-6920. Stool specimens or rectal swabs were processed on site or
1 U.S. Navy Environmental and Preventive Medicine Unit No. 7. Naples. t spe o arela wh 5 eepbood on A r 3

Italy, Box 41. FPO NY09521-4200. transported on Cary-Blair with 5% sheep blood to NAMRU-3
00 U.S. Naval Research and Development Command, Bethesda. MD 20814. within 12 hours of collection. Routine processing included
The opinions and assertions contained herein are the private ones of the streaking onto MacConkey, Hektoen, Thiosulfate-citrate-bile

authors and are not to be construed as official or reflecting the views of the salts-sucrose media, Campylobacter Blood Agar Plate (CBAP),
Navy Department. Department of Defense, or the U.S. Government. Cefsulodin-irgasan-novoblocin (CIN) media, Tryptic soy blood

This manuscript was received for review in May 1989 and was accepted
for publication in April 1990. agar with 5% sheep blood and ampicillin, and into selenite -es

Reprint & Copyright © by Association of Military Surgeons of U.S.. 1991. broth enrichment. Selenite broth was subcultured onto Mac-
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28 Diarrhea in Egypt

Conkey and Hektoen enteric agar after overnight incubation tionnaire. 65 (40%) claimed to have had diarrhea but did not
at 37°C. CBAPs were incubated at 42°C for 48 hours in an report to sick call.
oxygen-reduced atmosphere. All other media were incubated A possible etiologic agent was identified in 49% of 183
at 370C. CIN plates were incubated at room temperature after diarrheal cases. ST-producing ETEC was the most commonly
24 hours. identified cause of diarrhea. It was found in 17% of the cases.

Cultures were examined for the following agents: Salmo- LT-producing ETEC, the second most common infection, was
nella, Shigella. Campylobacter, Yersinia, Aeromonas spp. identified in 13% of the cases, and both LT- and ST-positive
Plesiomonas, Bacillus cereus, enteroinvasive Escherichia E. colt were found in 3% of diarrhea samples. An ST-producing
colt, enterotoxigenic E. colt (ETEC), and vibrios. Standard pro- ETEC was the only enteric pathogen isolated from the stools
cedures were used, including conventional screening sets of of 26 asymptomatic comparison soldiers without diarrhea.
Kligler's iron agar, lysine iron agar, motility-indole-ornithine Other enteric pathogens isolated from diarrhea cases in-
media, Christensen's urea agar, and the API 20E enteric sys- cluded Salmonella spp. (2%): Shigellaflexneri (4%); S. sonnet
tem (Analytab Products, Inc., New York, NY). Bacterial patho- (2%); S. boydii (1%); and, S. dysenteriae (1%). Vibrio chol-
gens were evaluated for their antimicrobial susceptibility pat- erae non-01 serogroup was isolated from three patients, two
terns by the Bauer-Kirby method.3  of whom were working as cooks.

Ten typical E. colt colonies were selected from each Mac- Antibiotic resistance was frequently found to antimicrobials
Conkey plate, stored on nutrient agar stab cultures, and tested commonly used for prophylaxis and treatment of diarrhea
bi-weekly for heat-labile (LT) and heat-stable (ST) toxins by (Table I). ETEC were found to be resistant to ampicillin (23%),
DNA probes (New England Nuclear Research Products, Boston, doxycycline (10%), and trimethoprim-sulfamethoxazole(10%).
MA). E. colt colonies were also examined for enteroinvasive- For the different Shigella spp., resistance to these common
ness by testing those colonies which were non-motile and antibiotics ranged from 0 to 100%. Except for one isolate of
lysine decarboxylase negative by the guinea pig conjunctival Campylobacter laridis, all pathogenic bacterial isolates were
method (Sereny test). susceptible to two quinolone drugs, nalidixic acid and cinoxa-

All enteric pathogen-free stool specimens were screened for cin.
the producUon of Clostridium perfringens toxin and C. d!ffi- One case each of Aeromonas hydrophila group, Plesio-
cile toxin by latex agglutination assays (Marion Scientific, monas shigelloides, and Bacillus cereus were identified. No
Kansas City, MO). enterotoxin of C. perfringens or C. d~fflcile was detected in

Parasitology this population, and no pathogenic parasites were identified in
any of the cases or asymptomatic comparison stools.

Stools were emulsified in a merthiolate-lodine-formalin con- Symptoms associated with the most frequent enteric bacte-
centration solution for microscopic examination of intestinal rial pathogens are listed in Table I. Individuals reported having
parasites.' Slides were also made directly from stool to identify from 2 to 30 stools per day (mean, 5.8 per day). Most patients
fecal leukocytes 5 and for examination by a modified acid-fast experienced similar symptoms, except fever was associated
stain for Cryptosporidia.6  more often with S. flexneri infection. In addition, Shigella

infections were associated with an increased number of stools,

Results five or more per day. The presence of fecal leukocytes was not
correlated with the type of isolated enteric pathogen.

Medical attention was sought for diarrhea by 4% (183/ An association between the development of diarrhea and
4,500) of the U.S. military personnel during their stay in Egypt, eating locally-prepared food was found in the survey of 163
The mean age of symptomatic cases was 28.6 years (range, military personnel not requesting medical care. Of the troops
17-54 years). One hundred-seventy one (93%) patients were who claimed to have developed diarrhea, 65% had eaten two
men and 12 (7%) were women. Seventy-eight (43%) reported or more locally-prepared meals compared to 27% of troops not
diarrhea during the first week in Egypt, and 143 (78%) were complaining of diarrhea. Also, 38% of troops with diarrhea
symptomatic by the end of the second week. Of the grab- claimed to have had local drinks with ice compared to 16% of
sample of 163 troops without diarrhea who completed a ques- troops without diarrhea.

TABLE 1

ANTIBIOTIC RESISTANCE OF THE MOST FREQUENTLY ISOLATED BACTERIAL PATHOGENS

Percent Resistant

Number of Nalidixic
Organism Patients Ampicillin TXS Doxycycline Acid Cinoxacin

ST-ETEC 31 23 3 3 0 0
LT-ETEC 23 22 17 17 0 0
LT/ST-ETEC 6 17 17 17 0 0
S.flexnert 8 25 0 25 0 0
S. sonnei 4 0 100 75 0 0

TXS = trimethoprim-sulfamethoxazole.
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TABLE II

COMPARISON OF SYMPTOMS FOR DIFFERENT BACTERIAL PATHOGENS IN 183 PATIENTS WITH DIARRHEA

%ShigeUa %No Isolated
%LT-ETEC %ST-ETEC %LT/ST-ETEC flexnerl Pathogens

Symptoms (n = 23 (n = 31) (n=6 (n = 8) (n = 93)

Headache 39 52 50 50 43
Chills 26 42 17 38 27
Fever 22 26 17 63 29
Nausea 39 48 33 25 53
Vomiting 9 19 0 13 26
Abdominal cramps 78 87 67 100 73
Hematochezla 4 0 0 0 5
Tenesmus 17 13 33 25 19
Myalglas 13 23 33 25 19
Arthralgias 9 16 50 25 13
Dizziness 26 52 33 38 27

Discussion alternative drugs for the treatment and prophylaxis of acutegastroenteritis in Egypt. 4 a'5

Even though soldiers usually ate individually packaged
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A study was conducted of travelers' diarrhea in a United States military population on deployment in Cairo, Egypt,
during July and August 1987. Acute diarrhea requiring medical attention developed in 183(4%) of 4,500 troops. A
possible etiologic agent was identified in 49% of all diarrhea cases. Enteric pathogens associated with cases of diarrhea
included: Enterotoxigenic Escherichia coli (17% ST-produces, 13% LT-produce, and 3% LT/ST-producers); Shigell
(9%); Cam lobacter spp.(2%); Salmonella (2%); and Vibio dchoere non-Ol serogroup(2%). Other enteric pathogens
isolated from one episode each of diarrhea included Aeromonas hydrophila group, Plesiomon shielloides, and Bacillus
creus. Y enterocolitica, enteroinvasive L. coli, intoxications by Clostridium 2rfringens and Clostriiu difficil,
and pathogenic enteric parasites were not found in any of the 183 patients with diarrhea. A survey of military personnel
not requesting medical care indicated that up to 40% of troops may have had diarrhea during this deployment. Acute
gastroenteritis is a potential cause of substantial morbidity in U.S military personnel deployed to Egypt.
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